OMEGA HYDROCARBONS LTD.

Application for Approval to
Commingle Production from
Two or HMore Zones Within a Wellbore

HASKADA AREA



IN THE MATTER OF THE MINES ACT, R.S.M.
1970, ¢. M160, AS AMENDED, AND THE PETROLEUM
DRILLING AND PRODUCTION REGULATIONS, 1984;

AND IN THE MATTER OF AN APPLICATION BY OMEGA

HYDROCARBONS LTD. FOR APPROVAL TO COMMINGLE

PRODUCTION FROM TWO OR MORE ZONES WITHIN A
WELLBORE.

APPLICATION OF OMEGA HYDROCARBONS LTD.

OMEGA HYDROCARBONS LTD.
1300 SUN LIFE PLAZA III
112 - 4TH AVENUE S.W.
CALGARY, ALBERTA TZ2P OH3



APPLICATION OF OMEGA HYDROCARBONS LTD.

1. Omega Hydrocarbons Ltd. ("Omega") is a body corporate, continued under the
Business Corporations Act of Alberta, having its head office at the City of
Calgary, in the Province of Alberta and registered to do business in the
Province of Manitoba.

¢. Omega holds interests in over 50,000 acres of oil and gas rights in the
Province of Manitoba and operates over 400 wells for the production of crude
0il.

3. Omega, pursuant to section 120 of the Petroleum Drilling and Production
Regulations, 1984, hereby applies to the director of the Petroleum Branch of
the Department of Energy and Mines for approval to commingle production from
two or more zones within a wellbore. In support of the application, Omega
submits the following information:

(a) Schedule "A" which provides the official names, licence numbers and
locations of the wells included in this application.

{b} {i) Schedule "B" which is a map showing the location of all wells,
including salt water disposal wells, within one kilometre of
those included in the proposed commingling;

(i) Schedule “C" which provides the interpreted structure,
effective reservoir thickness, extent and fluid interfaces of
the pools.

{c) Schedule "D" which is a sketch showing the present and proposed
completion details of each well included in the application.

{d) Schedule "E" which provides discussions of

(1) geological and reservoir characteristics, hydrocarbon reserves,
production and injection history, production capacity and pool
pressures;

(11) reasons justifying the proposed commingling, including details
of economic factors;

(i11) proposed methods of measuring production including frequency
and method of testing for each producing zone in each well;

(iv) effects on conservation or the rights of owners which may
result under all possible circumstances from the pools being in
communication through the wellbore.

(e} Schedule “F" which provides the name, address, phone number and
signature of an authorized representative of Omega.



4. Omega will provide any additional information that the director may
require and is prepared to appear before the director to explain or expand on
the information provided in this application.

A11 of which is respectfully submitted.
Dated at the City of Calgary this 19th day of November, 1987.
OMEGA HYDROCARBONS LTD.

.

resident



SCHEDULE "A"

Description of Wells

Name Licence Number locatiaon

Omega Waskada 5-6-1-25 3783 Legal subdivision five
{5) of Section six (6),
Township one (1), Range
twenty-five (25) West of

the Principal Meridian.

Omega Waskada 10-35-1-26 3089 Legal subdivision ten
(10) of Section thirty-
five (35), Township one
(1), Range twenty-six
(26) West of the

Principal Meridian.

Omega Waskada 6-3-2-26 3250 Legal subdivision six
(6) of Section three
(3), Township two (2),
Range twenty-six (26)
West of the Principal
Meridian.



SCHEDULE "B"

Locations of all Wells within One Kilometre of
those included in the Proposed Commingling Wells

See Attachments 1, 2, 3
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SCHEDULE ™c"

Interpreted Structure, Effective Reservoir Thickness
Extent and Fluid Interfaces of the Pools

The Geological parameters are outlined in a series of maps and cross-
sections as listed below.

Omega Waskada 5-6-1-25 WPM

Attachment la - Lower Amaranth Net Pay Map
Attachment 1b - Structure Top - of MC3a Porosity Map
Attachment 1c - Lower Alida {MC3a) ©@h Map

* Attachment 1d - Structural Cross-Section A-A'

Omega Waskada 10-35-1-26 WPM

Attachment 2a - Lower Amaranth Net Pay Map
Attachment 2b - Structure Top - of MC3a Porosity Map
Attachment 2c - Lower Alida (MC3a) Ph Map

* Attachment 2d - Structure Cross-Section B-B'

Omega Waskada 6-3-2-26 WPM

Attachment 3a - Lower Amaranth Net Pay Map
Attachment 3b - Structure Top - of MC3b Porosity Map
Attachment 3c - Upper Alida (MC3b) @h Map

* Attachment 3d - Structure Cross-Section C-C'

* Contained in map pocket at the back of the Application.
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SCHEDULE ™D"

Present and Proposed Completion Details

Detailed recompletion programs for each of the wells are attached.

Attachment
Attachment
Attachment
Attachment
Attachment

Attachment
Attachment
Attachment
Attachment
Attachment

Attachment
Attachment
Attachment
Attachment
Attachment

No.
No.
No.
No.
NG.

No.
No.
No.
No.
No.

No,
No.
No.
No.
No.

Omega Waskada 5-6-1-25 WPM

sets out the workover program.
sets out the current completiun.
sets out the Lower Amaranth test compltetion.

sets out the commingied production completion.

(S S A

sets out the production test completion.

Omega Waskada 10-35-1-26 WPM

sets ocut the workover program,
sets out the current completion.
sets out the Lower Amaranth test completion.

sets out the commingled production completion.

— W0 0~ O

0 sets out the production test completion.

Omega Waskada 6-3-2-26 WPM

11 sets out the workover program.

12 sets out the current completion.

13 sets out the Lower Amaranth test completion,
14 sets out the commingled production complietion.

15 sets out the production test completion.



Schedule D - Attachment 1

Omega Waskada 5-6-1-25 WPM

Commingled Production - Well Completion Program

A. LAm Completion
1) Move in service rig and rig up.
2) Pull BHP and rods.
3) Run in tubing and tag PBTD. Pull tubing.
4) Release rig.
5) Rig up slickline and run pressure boembs to 935 mKB. Record the
pressure for 7 days.
5) Pull pressure bombs and release slickiine unit.
7) Dump sand to fill well to 928 mKB. Allow sufficient time for sand
to settle.
8) Rig up wireline. Tag sand fill level.
9} Perforate the Lower Amaranth from 911 to 922 mKB with 79mm HSC gun
at 14 SPM. Riqg out wireline,
10) Frac the Lower Amaranth using 10 Tonne polyemulsion.
11) Move in service rig and rig up.
12) Run in tubing and circulate out sand to 928 mKB.
13) Lland tubing at 925 wmKB.
14) Run BHP and rods.
15) Release rig.
B, LAm Evaluation
1) Put well on production, hﬂ,ﬁ?
2} Conduct 24 - hour tests on the LAm on a weekly basis for one month.
.7 M*"
Ma’ o ._4
£. Recompletion for Commingled Production /A}Lad,

Move in service rig and rig up.
Pull BHP and rods.

{irculate out sand to PBTD.
tand the tubing at 945 mKB.

Run BHP and rods.

Put well on production.

G e N
e e e



D. Annual Testing Program

Move in service rig and rig up.

Pull BHP and rods.

Pull tubing.

Run in hote with tubing and retrievable packer. Tubing to be
completed with perforated joint above the packer and bull plug below
the packer.

Set packer at 928 mKB,

Run BHP and rods.

Release rig.

Production test the Lower Amaranth for one week.

Move in service rig and rig up.

Pull BHP and rods.

Release packer and pull out of hole.

Run tubing and Tand at 945 mKB.

Run BHP and rods,

Release rig.

Put well on production.

WP
N B S e

Gl - OWw 0o~
e M S e N S e A

=t e b e i et
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Omega Waskada 5-6-1-25 WPM
Commingled Production Completion
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Omega Waskada 5-6-1-25 WPM
Annual Production Test Completion
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Schedule D - Attachment 6

Omega Waskada 10-35-1-26 WPM

Commingled Production - Well Completion Program

A. LAm Compietion

oM
e e et St e

Move in service rig and rig up.

Pull BHP and rods.

Run in tubing and tag PBTD. Pull tubing.

Release rig.

Rig up slickline and run pressure bombs to 927 mKB. Record the
pressure for 7 days.

Pull pressure bombs and release slickline unit,

Dump sand to fill well to 918 mKB. Allow sufficient time for sand
to settle,

Rig up wireline. Tag sand fill level.

Perforate the Lower Amaranth from 900 to 912 mKB with 79mm HSC gun
at 14 SPM, Rig out wireline.

Frac the Lower Amaranth using 10 Tonne polyemulsion,

Move in service rig and rig up.

Run in tubing and circulate out sand to 918 mKB.

Land tubing at 915 mKB.

Run BHP and rods.

Release rig.

B. LAm Evaluation

L)
2)

Put well on production.
Conduct 24 - hour tests on the LAm on a weekly basis for one month.

¢. Recompletion for Commingled Production

Move in service rig and rig up.
Pull BHP and rods.

Circulate out sand to PBTD.
Land the tubing at 935 mKB.

Run BHP and rods.

Put well on production.



D. Annual Testing Program

1) Move in service rig and rig up.

2} Pull BHP and rods.

3} Pull tubing.

4) Run in hole with tubing and retrievable packer. Tubing to be
completed with perforated joint above the packer and bull plug below
the packer.

5) Set packer at 918 mKB.

6) Run BHP and rods.

7) Release rig.

8) Production test the Lower Amaranth for one week.

9} Move in service rig and rig up.

0) Pull BHP and rods.

) Release packer and pull out of hole.

12} Run tubing and land at 935 mKB.

13) Run BHP and rods,

14} Release rig.

15} Put well on production.
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Omega Waskada 10-35-1-26 WPM

Current Completion
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Omega Waskada 10-35-1-26 WPM
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Omega Waskada 10-35-1-26 WPM
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Schedule D - Attachment 11

Omega Waskada 6-3-2-26 WPM

Commingled Production - Well Completion Program

A. LAm Completion

(5.0 N PO RN LS N
e e e e

-~
=

8)
9)
10)
11)
12)
13)

14)
15}

Move in service rig and rig up.

Pull BHP and rods.

Run in tubing and tag PBTD. Pull tubing.

Release rig.

Rig up slickline and run pressure bombs to 930 mKB. Record the
pressure for 7 days.

Pull pressure bombs and release slickline unit.

Dump sand to fill well to 924 mKB. Allow sufficient time for sand
to settle.

Rig up wireline. Tag sand fill level.

Perforate the Lower Amaranth from 906 to 918 mKB with 79mm HSC gun
at 14 SPM. Rig out wireline.

Frac the Lower Amaranth using 10 Tonne polyemulsion.

Move in service rig and rig up.

Run in tubing and circulate out sand to 924 mKB.

Land tubing at 921 mKB.

Run BHP and rods.

Release rig.

B, LAm Evaluation

1)
2)

Put well on production,
Conduct 24 - hour tests on the LAm on a weekly basis for one month.

C. Recompletion for Commingled Production

Move in service rig and rig up.
Pull BHP and rods.

Circulate out sand to PBTD.
Land the tubing at 936 mKB.

Run BHP and rods.

Put well on production.



D. Annual Testing Program

1) Move in service rig and rig up.

2) Pull BHP and rods.

3) Pull tubing.

4} Run in hole with tubing and retrievable packer. Tubing to be
completed with perforated joint above the packer and bull plug below
the packer.

5) Set packer at 924 mKB.

&) Run BHP and rods.

7) Release rig.

8) Production test the Lower Amaranth for one week.
9} Move in service rig and rig up.

10) Pull BHP and rods.

11) Release packer and pull out of hole.

12} Run tubing and land at 936 mKB.

13} Run BHP and rods.
14} Release rig.
}V Put well on production,
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932.8
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SCHEDULE ™“E"
(i)
Geological and Reservoir Characteristics, Hydrocarbon Reserves,

Production and Injection History, Production Capacity and Pool Pressures

Below 1is a table which summarizes the specific geological and reservoir
characteristics for each of the individual weils to be commingled under this application.

Mission Canyon Lower Amaranth
Prod. Pool Prod. Pool
Location Zaone @h poIpP Rgte Pressure @h OOIB Ratg Pressure
(m) (m’)  (m”/d) {(kPa) (m) (m~) (m~/d) (Kpa)

5-6-1-25 WPM LAlida 0.816 56765 3.1/2.4 N/A 0.915 57039 1.0/0.5 N/A
10-35-1-26 WPM LAlida ©.930 64696 1.8/0.2 N/A 0.780 48623 1.5/0.2 6500

6-3-2-26 WPM UAlida 0.085 5913 1.7/1.2 N/A 0.923 57563 1.3/0.2 2100

Original o0il in place calculations were determined by using the h and/or gh values
contained in Schedule C in combination with other average reservoir param%ﬁeef. For the
Lower Amaranth formation it was assumed that A=16 ha, Sw=0.55, Bo=}315 Rm~/m~. For both
the Alida formations it was assumed that A=16ha, Sw=0.5C, Bo=1.15 Rm~/m”.

Attachments 1-3 contain current 0§l and water production rates for all wells within
one kilometre of the wells to be commingled. These maps were used to estimate the Lower
Amaranth production rates at each of the commingled wells following complietion.
Additional technical data in support of this application is included in Attachments 4-12.

As shown in the geological cross sections contained in Schedule C, at each of the
proposed commingled locations segregation exists between the Lower Amaranth and Mission
Canyor formations by way of a tight reservoir interval consisting of anhydrite and/or
argiliaceous 1limestone. Pool pressures for the Lower Amaranth formation have been
extrapolated from offsetting wells; in the case of well 10-35 falloff tests at injection
wells 15-35 and 5-36 were used whereas for well 6-3 falloff tests at injection wells 7-3
and 7-4 were used. Due to a lack of pressure data in all three Mission Canyon reservoirs
the magnitude of crossflow which might be caused by commingied production is difficult to
assess at the present time. Therefore, as part of the workover program Omega intends to
obtain bottomhole pressures in each Mission Canyon reservoir prior to recompleting the
wells. Technically speaking Omega believes that it can eliminate the probability of zonal
crossflow by running a bottomhole pump and pumping the wells off. Using this means of
production ensures that the pressure within the wellbore is always Tless than either
reservoir whether under primary or seconday recovery.
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SCHEDULE "“E®
(ii)
Reasons Justifying the Proposed Commingling

Marginal production potential from the Lower Amaranth formation has been
jdentifed in each of the comminglied production candidate wells. The cost of
drilling for this oil potential cannot be economically justified with such
limited recoverable reserves and low forecasted production rates. However,
these reserves can be economically recovered using a single wellbore, dual
zone, commingled production completion.

Listed below are the results of our economic studies for recovery of this
marginal oil potential.

Before Tax After Tax
Payout Rate of Return Payout Rate of Return
Case 1: Drill New Well 5.1 yrs, 7.3% 4.6 yrs. 9.6%
Case 2: Single Well, 0.6 yrs. 361% 0.7 yrs. 251%

Commingled +-
Production >

The economics of drilling a new well do not meet our minimum investment
criteria. However, the economics are favourable for the commingled production
completion,

This application seeks approval to evaluate commingled production from
three Waskada wells. Our geological studies indicate there is potential for
as many as 30 commingled production wells at Waskada. The potential reserves
to be recovered from these 30 wells are substantial. Without approval for
commingled production, it is unlikely that these reserves will be recovered
unless other economic parameters change significantly.



SCHEDULE "t*
(iif)

Methods and Frequency of Measuring Production

Periodic well testing will be required which will enable us to allocate
production to the proper reservoir. ' This testing must be accomplished in a
manner which does not add significantly to either the well completion cost or
to the annual well operating cost.

The proposed workover programs for each of the candidate wells are
included in Schedule "D" of this application. Each program consists of four

sections:

A. Lower Amaranth Completion

B. Lower Amaranth Evaluation

C. Recompletion for Commingled Production
D. Annual Testing Program

These four completion sections will enable us to measure and allocate
production as follows:

1.

Establish the Mission Canyon performance prior to recompleting
in the Lower Amaranth.

Isolate the Mission Canyon, recomplete the well in the Lower
Amaranth and test the well (Section A and B).

Recomplete the well for commingled production (Section C). @;%:

Mission Canyon at the rate established in Step 1. Allocate
production to the Lower Amaranth based on the difference
between total production and the allocated Mission Canyon
production,

. . { \* 4'“;’
Production test the well monthly. Allocate production to the ) 0 ¥V

Annually, isolate the Mission Canyon and test the Lower
Amaranth {Section D}. Establish the Mission Canyon
production rate.

Recomplete the well for commingled production (Section C).
Test the well monthly and allocate production to the
Mission Canyon at the rate established in Step 5 and
allocate production to the Lower Amaranth by differential.

Repeat Steps 5 to 7.




SCHEDULE "E"
(iv)

Effects on Conservation or the Rights of Owners

Omega submits that commingling of production from the two zones will have a

beneficial impact on the conservation

of crude oil. Waste would be prevented

in that crude oil which exists behind pipe would now be recoverable. In the
absence of commingling, this crude oil behind pipe would never be recovered
and ultimately Tost. Further, existing units could be vertically enlarged and

new units could be established in th

ose areas where vertical zone prospects

exist. This, of course, accomplishes the more efficient and effective

development and production of crude

0il resources of the respective pools,

resulting in improved benefits to Owners, the Province of Manitoba and Omega.

Omega further submits that commingling will have no detrimental effects on the

rights of owners as a consequence of

the pools being in communication through

the wellbore. In each of the wells, the lessor is the owner of all petroleum,

natural gas and related hydrocarbons
the zones underlying the wells. In

in both of the zones, indeed, in all of
addition, Omega is the sole lessee and

working interest holder of the petroleum, natural gas and related hydrocarbons

and also operator of all the wells.

Identical production operations will be

employed in recovering production from both zones as those used in recovering
production from a single zone; consequently commingling will result in
production profiles identical to those experienced by producing the zones

separately. Royalties and production

taxes will be calculated on production

from each zone based on the results of the tests to be conducted by Omega.

Accordingly, Omega firmly believes that commingling production from the two

zones will result only in positive e

owners under all possible circumstances from the pools being in communication

through the wellbore.

ffects on conservation or the rights of

0% v



SCHEDULE “F*®

Authorized Representatives of Omega Hydrocarbons Ltd.

Name Address Phone Signature
Richard Brekke 1300 Sun Life Plaza III (403) 261-0743
David Roberts 112 - 4th Avenue S.W. M

Calgary, Alberta
T2P QH3



R.R. Jan. 14,1984
Lower Amaranth Producer

8-1-1-26W1.
K.B. 466.9m

CHEVRON WASKADA 8-1

T = M A T A |
[ i | ™
— e — T—
|
NI E RS N AN SR RN NN RS0 1) (N SRR ia0e NS ENRAANRANNY IR ENAN S (AR SRR R AN Rrx
e L O e T e e T T A e e
R ot st e SELLS S SO IR IO BN NN {3 ) NN R W A T U PRI EIN IS NONT BN S AT G PO Wi o
G T T T T }IEEEEE INNE AR EaiEns ”ﬂ.ﬂﬂ:e.fw;:::.__,. "o
. e , - -1} ! i i At ! 1 b
S Eat RECURE NN NNNSNER NN N R N A VAR ARA R RN R R RRE | ENNRNNAN P ____,WMQ
SRR RN NN RN NN ENNER NN KNN3 X N ENE NN AXPN SRR NNRNN HEF INENANDEEN e
e RANN RN AN NG N1 ] M) ENE N VY SRR AR RN NAN | IR AN e NERENNECS
.___x___m?_:.__ “ ‘_;_m_: IR A IR SN T AT TR
I h JEN 1IN VI L N L T A T T T T e
A TR NERRNSENN R il K AN RN a._ A HENE w _ | mw:
HIEN RN [ R AR RN WHIERE NS INRN AN T NNy NN [ AR N (AN B2
:_;m __.m | EENANE HSIVEED IEEYLN Wi T_ INER] NI
o SR N ERE AN RR AR N IR ANNN ERLR VSV  EREREY | ANNENNAERE LN ITRTE
SRR EINRNN | ] w A N ARREEN R AN AN LY RERE:
- EL AT ERERE T L T i e e g
ST : ] L T T i T T T
o : —tme — ERSSLAN B R ] | ! K
R ! RERNNNNNNRRNN] ENNRNRANNER (L ERRRRIRI RABE
1y SRRERERNARNENE A CANERENRERE RN I RN
_rla EENANERNNNRRRN | INEY ARRNREN (RRRRANLAY. Nup
11 e T :i_-w_xﬂ_qq,liﬁ{jm.:l_ﬂr..ﬂ
z

100

%o Drillstem Tests Run

____. ...» N. — a‘. L L r 1 1 1

T T L L.-.“lr!,.r!m.hfwﬁr SR ERERERN IR ENENE RN

AT o L L e T T T

ANENENED - L SEREERRREN INEIE M RN RRENN NN NN
LI K | RN SRS RENEAR-T SRR RN A AT AR
myfl ;ﬂﬂaﬁw,h LN h VA L T T T T E e T
IRBEAN L AERER NEnEEN IME 1 i i EEnaNNERER IR I
H_A_wwuluo._ AERENEREERR EENI A N M 'EE T T W T vmﬁﬂrrvmvnrvvqm
RN ENRN RN E 0 ERIE N \r‘"lﬁ.ﬂlfl_l._ni rE 1 T ~f= —— — |
I RN NN RN ARl I N N ; , Mw_m"”“ S Wy
SR ENSENEEREE ERNRURRERNES ENE1 [ ¥ I : =8 A SRR

150300

A
B
C
D

Zone
Zone
Zone
Zone

Tilston Marker (MC2)

“~Mississippian Unconformity |- -
~Lower Alida {MC3a)

Datumn~-450m




OMEG/

R.R. Jan .1,1986
Lower Alida Producer

OMEGA WASKADA 5-6
5-6-1-25W1.
K.B.466.8m

F-!;a:i's;..
! I
[ H
[
!

i

|

I

|

28.48

CP

100

WELL

COMMINGLED

300

FILE

No Drilistem Tescs Run

150
PERFS 811m-922m

PROPOSED

“_ B\W , W h, f tol
T H__...___ g .:_.,.,-
T L [ IR ! #F, 1
ST TN NN
by i b
ST &
T T T
S * e
_ 1T |-
= g
o
1
m v il
- o N I m—
|h S !
piach s
e - o I .




EFEGA WASKADA 6-6
6-6-1-25W1.
K.B. 466.7m
R.R. Oct. 4, 1987

Lower Alida Producer

. ; - o e |
' ’ | ; % i ”—1‘—;“:;:-;%::-
,‘.i - L —_— _Ir_ AI_4 il } E—| —
- e
i == S e R —t 1 -
| I E
,W!, B o s kst ) A W IO T O O
| Pl - st RN
| i !
Tho == T e
A T T g ke — e
i ' . T pans e = S L A '-h
] T | i ower maran
e g 900 L it S :
| . T T e ] i
-:t!:“" l- - - i
fEa% |
_:’.F_‘.,__l i s i .
B ==
R N |

Datum - 450m

%; EET ﬂ: b Zone A
= Zone B
; C

Zone

B e

IRy p— T TEE T T Zone D

3 ! | . . Y - ‘%—;:’T’-W - - - S S S B B » - . - »
L e L Mississippian Unco&ormltx

et e = e e P NP N

o N T AR )

- Tilston Marker (MC 2)

N
T T -
R
; |
cor
P F
»
Ea
1
i
|1 Y0

e L Tilston Carbonate ¢ (MC1)
- B e o e

B FILE 2 04--0CT-87 19146

150 300 o 100

Mo Drilistem Tests Run

SCHEDULE'C'ATTACHMENT 1d

HYDROCARBONS LTD
WASKADA,MN.

STRUCTURAL CROSS-SECTION A-A’

Scale:  Schematic Date: Nov. 16, 1987
Geology: P Patton Contour Interval:
Revised: File: Drafting: PAB.
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